Tyrosinase enhances the covalent modification of DNA by dopamine.
Dopamine-induced DNA damage was studied in vitro in the presence of the enzyme tyrosinase. Dopamine auto-oxidizes to form dopamine quinone, a reactive molecule which spontaneously decomposes to form additional reactive species that can modify cellular macromolecules. The conversion of dopamine to reactive dopamine quinone is accelerated by the enzyme tyrosinase. The objective of this study was to evaluate whether dopamine autoxidation would lead to DNA-reactive intermediates and whether tyrosinase would increase the rate of this reaction. Incubation of DNA with [3H]dopamine resulted in the concentration-dependent covalent incorporation of the labeled catecholamine into precipitable nucleic acid (DNA adduct formation). The presence of tyrosinase increased the incorporation by as much as two orders of magnitude. Antioxidants markedly reduced this incorporation, suggesting that dopamine free-radicals were critical in DNA modification. DNA adducts formed by dopamine in the presence of tyrosinase were visualized using 32P-postlabeling and thin layer chromatography. The results suggest that DNA modification by dopamine is accelerated by tyrosinase which, in turn, could contribute to destruction of dopaminergic neurons in vivo.